a b s t r a c t
The sex-determining region Y-box 2 (Sox2) is related not only to pluripotency, but also to cell proliferation. Zebrafish can regain their motor function after spinal cord injury (SCI). Following SCI, new motor neurons are produced from proliferating ependymal cells. Here, we investigated the expression and function of Sox2 after SCI in zebrafish. Sox2 was upregulated as early as 1 day post-lesion (dpl) in ependymal cells, which was followed by cell proliferation. Sox2 knockdown significantly decreased the number of proliferating cells at 5 dpl. The results of this study suggest a role of Sox2 as one of the proliferation initiators in ependymal cells after SCI.
© 2014 Elsevier Ireland Ltd and the Japan Neuroscience Society. All rights reserved.
Spinal cord injury (SCI) in mammals leads to the loss of motor neurons within the lesion site, without replacement or renewal (Pinto and Götz, 2007) and leads to neuronal cell death in the primary motor cortex (Hains et al., 2003) . In contrast to such tragic events, adult zebrafish can regenerate motor neurons in the spinal cord and protect upper motor neurons in the brainstem against cell death via several regenerative mechanisms (Becker and Becker, 2007; Dias et al., 2012; Ogai et al., 2012) . Given their high regenerative capacity, zebrafish have been considered to be a useful model to understand the molecular mechanisms that underlie spinal cord regeneration. For example, in the lesioned spinal cord of zebrafish, ependymo-radial glial cells, which correspond to the mammalian ependymal cells that line the ventricle, dedifferentiate and proliferate to produce new motor neurons; in turn, these cells finally exhibit terminal differentiation and integration into the preexisting circuitry of spinal cord and muscular tissue (Reimer et al., 2008) .
The sex-determining region Y-box 2 (Sox2) is famous for its ability to turn somatic cells into stem cells (Takahashi and Yamanaka, 2006) ; however, it is also related to neural development (Zappone et al., 2000; Ferri et al., 2004) . Recently, Gaete et al. (2012) reported that Sox2 is upregulated in ependymal cells after spinal cord injury in larval, but not in adult, Xenopus. Moreover, Sox2 is reportedly upregulated in severed spinal cords of adult zebrafish that show greater regenerative capacity (Hui et al., 2014) . Therefore, it is suggested that the level of Sox2 expression in ependymal cells is closely correlated with the regeneration capacity of lesioned spinal cords. The identification of Sox2 function during spinal cord regeneration in adult zebrafish, which has not yet been reported, will provide more specific insights into the effect of Sox2 on regenerative capacity in adult vertebrates. Therefore, in this study, we evaluated the expression and function of Sox2 in lesioned spinal cords of adult zebrafish. We showed the upregulation of Sox2 in ependymal cells located close to the lesion site soon after SCI. In addition, we demonstrated that the upregulation of Sox2 took place before the proliferation of ependymal cells and that the Sox2 knockdown in ependymal cells decreased the number of proliferating cells. These data suggest a role of Sox2 as a proliferation initiator.
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